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Abstract: Food insecurity is a pressing global concern affecting individuals across all age groups.
Despite its widespread impact, a notable gap remains in the literature, particularly in reference to the
literature concerning university students. This study aimed to assess the prevalence of food insecurity
and examine its associated factors, including mental and general health and academic performance,
among university students in Jeddah, Saudi Arabia. A total of 421 students from King Abdulaziz
University participated in this study, completing a questionnaire that measured food insecurity,
academic performance, and mental and general health. About 40% of the respondents experienced
some level of food insecurity, which was categorized as mild (20.4%), moderate (13.0%), or severe
(5.6%). Significant associations were observed between food insecurity and monthly household
income (p < 0.001) and general health (p < 0.005), respectively. However, the associations were weaker
between food insecurity and perceived stress (p < 0.066) and the impact of COVID-19. Notably, no
significant correlation was found between food security and socio-demographic characteristics or
academic performance. This study highlights the prevalence of food insecurity among university
students in Saudi Arabia and emphasizes the need for further research to gain a better understanding
of its complexities. Such insights can empower universities and policymakers to implement targeted
interventions, thereby enhancing the learning experience and future success of university students.
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1. Introduction

Food insecurity affects individuals across various demographic groups, and is not
solely determined by poverty [1]. It is defined as the “limited or uncertain availability
of nutritionally adequate and safe foods, or the limited or uncertain ability to acquire
acceptable foods in socially acceptable ways” [2]. Food insecurity negatively affects phys-
ical and mental health, increasing the likelihood of chronic diseases and mental health
issues [3-8]. In 2020, 10.5% (13.8 million) and 8.8% (1.2 million) of U.S. and Canadian
households, respectively, experienced food insecurity. Saudi Arabia is ranked 44th on
the Global Food Security Index 2021 [9]. A study conducted in Saudi Arabia during the
COVID-19 pandemic confirms that the overall prevalence of food insecurity was 38% [10].

The prevalence of food insecurity among university students has earned some at-
tention in the scholarly literature, illustrating that university students may be a relevant
vulnerable group [5]. In the U.S., 19-43.5% of university students have been shown to be
food insecure [5,11,12]. In developing countries, this proportion is even higher: up to 65%
of students in South Africa experienced food insecurity [13]. Several studies have associ-
ated food insecurity with university students with low academic performance [5,14,15].
Students’ abilities to excel in academics depend on a healthy diet, and this is compromised
by food insecurity [16-18].
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King Abdulaziz University provides free education to most students, but some may
still rely on their families. While food insecurity among university students is an emerging
field of research, the topic remains under-researched in Saudi Arabia. There is limited
research on the food security of university students in Saudi Arabia and its impact on
academic performance. Investigating stressors such as food insecurity is crucial to ensure
academic success for all students. Therefore, this study aims to assess the prevalence of
food insecurity and examine its associated factors, including academic performance and
mental and general health, among King Abdulaziz University (KAU) students.

2. Materials and Methods
2.1. Research Design and Participants

A quantitative cross-sectional survey was conducted to estimate the prevalence of food
insecurity among university students. We considered several related factors, such as mental
health, physical health, and academic performance. In 2019, 77,095 students were enrolled
at KAU [19]. For this study, the estimated minimum sample size was calculated to be 383,
using the following formula: n=[z2 x p x (1 — p)/e2]/[1+ (22 x p X (1 — p)/(e2 x N))],
where z = 1.96 for a confidence level (x) of 95%; p = proportion (expressed as a decimal),
N = population size, and e = margin of error [20]. Eligible participants included male and
female undergraduate and postgraduate students.

2.2. Data Collection

An internet-based self-administered questionnaire was used. Participant sampling was
conducted via nonprobability convenience sampling. The questionnaire was distributed
via official university emails and social media platforms, specifically, WhatsApp, with the
assistance of the deanship of graduate studies. Data were collected between April 2021 and
December 2021.

The first section of the online questionnaire provided participants with information
about this study’s purpose and potential benefits and emphasized that participation was
voluntary. The students provided their consent to participation at the end of the section. The
questionnaire consisted of five sections: socio-demographic characteristics, food security
status, academic performance, general health, and mental health. The questionnaire was
translated into Arabic. A pilot study was conducted with a sample of 15 students and
four experts in the field of nutrition and food security to evaluate the questionnaire’s clarity,
length, and content, and to ensure face and content validity.

2.3. Research Measures
Socio-Demographic Characteristics

This section aimed to establish the demographic profile of the participants, with data
being acquired on age, gender, nationality, marital status, place of residence, academic
level, type of academic program, faculty of study, employment status, source of income (for
students), and average monthly household income based on the Saudi Household Income
and Expenditure Survey [21,22].

2.4. Assessing Food Security Status

The eight-item food insecurity experience scale (FIES) was used to assess food insecu-
rity, along with follow-up questions included to monitor the impact of COVID-19. FIES has
been used globally in food security research [10,23]. The questions focused on the previous
30 days in order to correlate recent experiences with food insecurity. Only A-type follow-up
questions were asked (e.g., was this specifically due to the COVID-19 crisis?). Notably, the
Arabic version has been previously used in Arab countries, such as Saudi Arabia [24] and
Lebanon [25], and has been validated and recognized as reliable (& = 0.91) in the Middle
East [26]. The questionnaire provides a raw score, which represents the sum of affirmative
responses to the eight items and ranges from 0 to 8. To score the responses, they were coded
as Yes (1) or No (0), with “do not know” and refusals coded as missing data and excluded
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from the analysis. The raw scores were used to assign individuals to one of the following
four categories: Food Secure (0), and Mild (1-3), Moderate (4-6), and Severe (7-8) Food
Insecurity [27-29].

2.5. Assessing Academic Performance

Academic performance was assessed in two ways. Firstly, participants reported their
cumulative GPA, a widely used indicator of academic success. Secondly, the four-item
academic progress scale (APS) was used to assess their perceived academic performance,
including questions about class attendance, attention span, comprehension of class material,
and progress towards timely graduation [30].

The APS and GPA were used to gather information about the participants’ overall aca-
demic experience. The participants directly reported their cumulative GPA, with responses
for the GPA question coded as follows: A = 4.50-5.00; B = 3.75-<4.50; C = 2.75-<3.75;
and D = 2.00-<2.75. The APS included four questions, each scored on a four-point scale:
Excellent = 4; Good = 3; Fair = 2; and Poor = 1. A higher total score (with possible scores
ranging from 4 to 16 points) indicated a better understanding of academic behavior and
ability to exhibit positive academic behavior [30]. The two measurement approaches were
assessed separately.

2.6. Assessing General Health

General health was assessed using a single-item measure adopted from the General
Health Status and Functional Health Status of the Saudi Health Interview Survey [31]. The
participants were asked to rate their health as Excellent, Very Good, Good, Fair, or Poor,
which were scored as 1, 2, 3, 4, and 5, respectively.

2.7. Assessing Mental Health

The 10-item perceived stress scale (PSS) was used to assess mental health in this
study [32]; this scale is designed to measure the degree of stress experienced from life events
and assess unpredictability, unmanageability, and the feeling of being overburdened [33].
The PSS version used in this study asked respondents about the frequency of experiencing
specific feelings in the previous month, starting with the phrase, “In the last month, how
often have you ...”, followed by the following descriptors: “been upset”, “felt nervous and
stressed”, or “felt confident”. The Arabic version has been validated, used, and identified
as reliable (o« = 0.74) [34]. The respondents rated items on a 5-point Likert scale, scored as
Never (0), Almost Never (1), Sometimes (2), Fairly Often (3), or Very Often (4), with the
exception of items 4-8, which used reverse coding.

2.8. Data Analysis

After conducting the online survey using Google Forms and transferring the results to
an Excel spreadsheet, the data were cleaned and analyzed using the Statistical Package for
the Social Sciences (SPSS 22, SPSS Inc., Chicago, IL, USA). Descriptive statistics, including
percentage (%), frequency, mean, and standard deviation, were used to describe the socio-
demographic characteristics, prevalence of food insecurity, and other related variables.
Frequencies and percentages were used to describe the categorical and ordinal variables,
which were examined using a contingency table (unpaired or paired) and goodness-of-fit
tests with maximum likelihood and permutations. The mean and standard deviation values
were used to describe the continuous variables, and the Cronbach’s alpha value was used
to measure reliability. Spearman’s correlation coefficient (rs) was used to investigate the
relationships between food security and academics and health, and this was followed by
simple linear regression to quantify the trends.
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3. Results
3.1. Sample Characteristics

Four hundred twenty-one participants responded to the questionnaire. However,
83 participants did not answer every food security question. This left a total of 338 KAU
students with complete answers, constituting the final sample for analysis. As summarized
in Supplementary Table S1, approximately two-thirds of the participants were female, and
nearly all were Saudi. Most were 18-27 years old, single, and living with their parents.
Approximately 40% and 75% of the participants were undergraduates or enrolled in public
programs (i.e., no fees), respectively. Moreover, three-quarters of the participants were
unemployed, and just over 20% had an income of 15,000 SR or higher. For every demographic
variable, the number of students differed among groups (i.e., the null hypothesis of equal
proportions was rejected; 10 goodness-of-fit tests, p-values < 0.001; Supplementary Table S1).

GPAs were highly skewed towards better performance; most students in the sample
(58.6%) reported an excellent (4.5-5) GPA, and only 3.8% reported a poor (2-2.75) GPA.
Relatively few students self-reported poor or fair academic performance (AP), with a
much greater proportion of them showing good or excellent progress (goodness-of-fit
tests, all p-values < 0.001, df = 3; Supplementary Table S2). For each of the four academic
(AP1-4) questions, the overall mean value was 3.13 or higher, and thus generally excellent
(as evinced by the upward-skewed frequency distributions). These results are consistent
with those obtained for participant GPAs. Students were of similar age irrespective of
food security (Kruskal-Wallis test, H = 1.03, adjusted for ties, p-value = 0.794, df = 3;
Supplementary Table S3).

Most participants (35.5%, N = 120) reported their general health to be “Very Good”,
whereas only ~6% (n = 20) reported their health as “Poor” (Supplementary Table S4). Hence,
an equal proportion of health outcomes did not hold for the queried sample of 338 students
(goodness-of-fit test, likelihood ¢2 = 103.1, p < 0.001, df = 4; Supplementary Table S4).
Overall, the responses appeared to be log-normally distributed, with a mean (+SD) of
2.43 £ 1.12 (median = 2.0, with a CV = 46.3%).

The descriptive statistics (observed frequency) of answers (five to choose from) were
not evenly distributed for each of the 10 mental health questions (goodness-of-fit tests, all
p-values < 0.001, df = 4; Supplementary Table S5). This is because these distributions were
more or less normal, centered on a mean ranging from 1.65 to 2.47.

3.2. Food Security Status of University Students in Jeddah

Figure 1 shows that nearly two-thirds of the 338 students were food-secure during the
COVID-19 pandemic, while the rest (~40%) experienced some degree of food insecurity
(mild, moderate, or severe). Seven of the eight demographic variables, i.e., excluding age,
were not significantly associated with food security status (contingency table tests based
on 4999 permutations, all p-values: 0.18-0.87; Supplementary Table S2), the sole exception
being monthly income (c2 = 40.0, p-value < 0.001). Therefore, the significant association
between students’ monthly income and food security was further investigated. Evidently,
students who self-reported as being “food secure” have significantly greater monthly
income than those with mild, moderate, or severe food security (FS_CAT of 2, 3, or 4), as
shown in Figure 2. This holds whether inferred by comparing the median (Kruskal-Wallis
test, H = 24.7, adjusted for ties, p < 0.001, df = 3) or mean (one-way ANOVA, F3, 334 =9.32,
p < 0.001) income levels.

3.3. Impact of COVID-19 on Food Security among University Students

Responses obtained before and after the onset of the COVID-19 pandemic were com-
pared. These responses revealed that for food security questions #1-7, significant differences
(i.e., an inconsistency) in the treatment outcome were found within subjects (McNemar’s
paired test; all c2 values: 18.9-55.0, exact p-values < 0.0001; n = 164-186). A disproportionate
number of students experiencing food insecurity (affirmative reply of 1) tended to say that
COVID-19 was a contributing factor. The sole exception to this trend was food security
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question #8 (c2—2.77, p-value = 0.092, n = 163). Notably, not all respondents provided a
response, because these follow-up questions were optional; in fact, the sample size varied
per question.

W

I Food secure

=3 Mild food insecurity
=R Moderate food insecurity
=3 Severe food insecurity

Figure 1. Pie chart showing the uneven proportions of students (N = 338) when grouped according
to their food security status. The goodness-of-fit test is used to compare the proportions; likelihood
chi-square value = 225.1, p < 0.001, and df = 3. This sample only consists of the participants at King
Abdulaziz University (Jeddah, Saudi Arabia) who responded to all the food security questions (#1-8);
their summed score is used to classify their status.
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Figure 2. Boxplots of monthly income (ordinal) for the students belonging to the four security
categories: Food Secure, and Mild, Moderate, and Severe Food Insecurity. The mean value, with its
95% confidence intervals, is displayed to the right of each boxplot. On the y-axis, the lowest (1) and
highest (6) income levels correspond to <4000 SAR and >15,000 SAR per month. (See Supplementary
Table S1 for the other income intervals). From left to right, the sample includes 206, 69, 44, and
19 students, respectively, at King Abdulaziz University (Jeddah, Saudi Arabia).

3.4. Linking Food Security to the Academic Performance and Health of University Students

Students who experienced less food security (i.e., a higher summed score out of
eight) tended to have poor physical (general) health (rs = 0.303, p < 0.005); however, the
relationship between the mental health and food security of participants was weaker
(rs = 0.202, p = 0.066). Higher food security was positively, but non-significantly, associated
with greater academic performance (rs = 0.051, p = 0.097). Incidentally, these correlations
were on par or stronger (rs = —0.233 and —0.345, p < 0.001) with those seen between
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academic performance and either measure of health, the former decreasing with the latter
(i.e., increasing scores, to 5 or 40, respectively).

We fit bivariate linear regressions to the data to further examine and quantify the re-
lationships of food security with the academic performance and health of the participants.
Figure 3 shows that there was extensive scatter (“noise”) in the data for all three relationships
(all adjusted R2 values < 0.061). The academic performance of the students hardly changed
with their food security (a slope near zero: -0.067, adj. R2 = 0.001; Figure 3a). In contrast, the
physical (i.e., positive slope) (adj. R2 = 0.023; Figure 3b) and mental (adj. R2 = 0.06; Figure 3c)
health of the students deteriorated with increasing food insecurity (p < 0.005).
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Figure 3. Regressions showing how academic performance (a), physical health (b), and mental health
(c) are related to food security among 338 students at King Abdulaziz University (Jeddah, Saudi
Arabia). The data points are “jittered” to prevent overplotting from non-unique values (using the
Minitab v14 software).
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4. Discussion

This study aims to assess the prevalence of food insecurity and examine its associ-
ated factors, including academic performance, mental health, and general health, among
university students. The findings indicate that two-thirds of the respondents were food-
secure, while around 40% fell into different food insecurity categories, with the largest
being the subgroup experiencing mild food insecurity (20.4%), followed by the subgroup
experiencing moderate food insecurity (13.0%). Comparisons with existing research reveal
a higher prevalence of food insecurity in this study (~40.0%) compared to studies on the
general Saudi population (37.7%) [10] and a study conducted on university students in
Lebanon (9%) [35]. Studies conducted on students in the U.S. reported varying levels of
food insecurity, generally lower than those observed in this study and other studies on
university students in the Middle East, with prevalence rates ranging from 17% [36] to
34.5% [5,37]. However, the estimated level of food insecurity reported in this study is
considerably lower than those reported for university students in South Africa (65%) and
Nigeria (80.7%) [11,38].

The unique prevalence of food insecurity among students in Saudi Arabia could be
attributed to several reasons. First, unlike many universities worldwide, King Abdulaziz
University does not require tuition fees from most students in public programs and provides
monthly stipends to Saudi students. Second, university students may have varying levels
of financial dependence on their families. The COVID-19 crisis might have exacerbated this
situation by causing a loss of income for many individuals, thereby affecting their families’
finances, and subsequently impacting the food security of student family members [10,39].

This study found no significant associations between food insecurity and various socio-
demographic factors, such as age, gender, nationality, marital status, place of residence,
academic level, program type, faculty of study, employment status, and source of income.
A study conducted in Portugal found similar results, with no significant associations found
with age, gender, employment status, or education level [40]. However, this observation is
contrary to previous studies that reported associations between food insecurity and these
variables [5,13,37,41]. Several factors may contribute to this disparity. First, our sample size
is considerably smaller, compared to previous studies. Second, previous studies often fo-
cused on specific groups, such as first-year students or undergraduates, whereas this study
included both undergraduate and graduate students. Therefore, future research should
aim to use random sampling techniques and gather a larger sample size to help identify
potential associations that were not significant due to the limited sample size, thereby
enhancing the generalizability of the findings and alleviating selection bias. Moreover,
qualitative research is required to gain a better understanding of the food security status of
students and the factors influencing food insecurity. A longitudinal study may provide a
better understanding into how food insecurity and its determinants develop over time.
While not statistically significant, certain factors were more prevalent among students who
experienced food insecurity. In this study, female students exhibited higher levels of food
insecurity, compared to their male counterparts. This may be attributed to the financial
dependency of many females in the Arab region on their families, impacting their ability to
purchase food independently. Additionally, undergraduate students and those who were
unemployed were more likely to experience food insecurity. The economic repercussions
of the COVID-19 pandemic, such as reduced income and increased unemployment rates,
likely exacerbated these conditions. Furthermore, the pandemic-induced financial strain
on students’ families likely contributed to food insecurity.

This study shows a correlation between household income and food insecurity, re-
vealing that lower income levels are associated with higher rates of food insecurity. These
findings align with a previous study [42] that reports how financial challenges, particularly
low income, negatively affect individuals’ food security status, extending to the household
level. Individuals in such households often struggle to meet their basic food needs, as fi-
nancial resources are allocated to more pressing priorities, such as rent payments. Financial
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strains exacerbated by the COVID-19 pandemic further compounded the challenges faced
by low-income households, amplifying the severity of their food insecurity [43].

Our findings show a significant correlation between COVID-19 and food insecurity
among university students. Those experiencing severe food insecurity were notably more
likely to be affected by the pandemic, exacerbating their already precarious food security
status. These findings are consistent with previous studies conducted on university stu-
dents in the U.S. which indicate the negative impact of COVID-19 on food security [36,37].
Several factors contributed to this phenomenon. Firstly, the shift to virtual learning during
the pandemic may have disrupted students” access to affordable meals provided by uni-
versity dining facilities, which traditionally offer substantial food options at reduced costs.
Secondly, the pandemic-induced economic downturn likely strained students’ finances,
through either reduced work opportunities, diminished family income, or job loss [44].
Lastly, challenges such as increased food prices, limited access to supermarkets due to
curfew restrictions, and reliance on delivery services to minimize COVID-19 exposure,
particularly among students living alone, likely compounded the difficulties faced in main-
taining food security [45]. Overall, these findings underscore the multifaceted impact of
COVID-19 on food insecurity among university students, necessitating targeted interven-
tions to mitigate adverse effects. Therefore, universities and colleges must prepare for
future pandemics and disasters. It is critical to plan strategies that address food insecurity
among university students. For instance, universities could establish annual screening,
especially for new students, to develop interventions that could better support vulnerable
university students, such as food assistance programs and educational courses on bud-
geting and obtaining an affordable nutritious diet. Universities could also establish food
banks to ensure that students do not face food insecurity during crises, when institutional
resources become unavailable. Incorporating these recommendations into future planning
can help alleviate the impacts of pandemics and disasters on food security among univer-
sity students and ensure they receive the assistance needed to maintain their health and
well-being during crises.

Moreover, this study indicates a significant association between the food security
status and the mental health of students. This agrees with the results of previous studies
reporting higher levels of stress among food-insecure students compared to their food-
secure counterparts [5,42,46]. This could be due to the direct stressors imposed by food
insecurity, which compound existing psychological burdens faced by students. Factors
such as limited access to a diverse or sufficient food supply and concerns about financial
constraints in purchasing food may have been exacerbated by the COVID-19 pandemic,
which saw notably increased rates of depression, stress, and anxiety among individuals [47].
Additionally, food-insecure students reported poorer overall health compared to their food-
secure counterparts, aligning with the findings of previous studies on students and young
adults [48,49]. Consequently, food insecurity may negatively influence the overall health of
students and exacerbate existing health conditions. Students experiencing high levels of
food insecurity may reduce or limit the variety of food consumed, consuming inexpensive
and highly processed foods that lack essential nutrients, potentially leading to both weight
gain and weight loss, and that cause several diseases.

No correlation was found between students’ food security and GPA or APS scores,
contrasting with previous research [5,30,50] which reports that food-insecure students have
lower GPAs and APS scores than food-secure students. There are several likely explanations
for this discrepancy. First, KAU stipulates high grades as a requirement for admission,
and high grades must be subsequently maintained; therefore, students are required to
study hard despite hardships. Second, students experiencing food insecurity may, in the
future, use the experience as motivation to acquire high grades to secure a job, mitigating
their current situation. Furthermore, although self-reporting of academic performance has
been used in multiple studies, it remains a debatable method [51], as it permits students to
intentionally or unintentionally self-report incorrect GPAs.
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To the best of our knowledge, this study is the first to assess the prevalence of food
insecurity and its associated factors among university students in Saudi Arabia. However,
some limitations were encountered in the analysis. Firstly, the cross-sectional design
only enabled it to examine the associations between food insecurity and the associated
factors, not the casual factors [52]. Secondly, the online questionnaire relied heavily on
self-reporting, which could potentially lead to response and recall biases. The sample size
was relatively small and did not include students from all faculties; therefore, it might not
be representative of the entire student population at KAU. However, similar low response
rates have been reported by other studies conducted to determine the food insecurity
prevalence among college students [53-55]. Finally, the findings cannot be generalized
to university students across Saudi Arabia due to the potential selection bias from using
convenience sampling.

5. Conclusions

This study reveals a high prevalence of food insecurity among university students,
confirming that food insecurity is a significant issue for university students in Saudi Arabia.
Food insecurity appears to be correlated with the monthly household income, mental
and general health, and the COVID-19 pandemic. University students who experienced
higher food insecurity reported lower monthly household incomes, higher stress levels,
and poorer mental and general health. However, no significant associations were found be-
tween food security and other socio-demographic characteristics or academic performance.
Further research which uses random sampling techniques and has a larger sample size
should evaluate food insecurity and its associated factors in greater detail and enhance
the generalizability of the findings. Moreover, qualitative research is required to gain a
better understanding of students’ food security, which could inform efforts by universities
and policymakers to enhance food security and improve the overall learning experience of
university students, thus fostering academic success.
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/ /www.mdpi.com/article/10.3390/s0c14070112/s1, Table S1. Descriptive characteristics and educa-
tional information associated with the student participants (N = 338); Table S2. Sample distribution
stratified by food security status of student participants during COVID-19 in Saudi Arabia; Table S3.
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the students (N = 338), and their overall score value (1-4); Table S4. Descriptive statistics associated
with the general health of the student participants; Table S5. Observed counts and proportions for
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